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Epitome 



(57) [Abstract] 

[Technical problem] The air conditioner which can prevent fluctuation of a circulation 
presentation of a refrigerant efficiently by the refrigerating cycle using a non-azeotropy mixing 
refrigerant is offered. 

[Means for Solution] By the refrigerating cycle which consists of a compressor 1, the heat 
exchanger 2 outside the interior of a room, an expansion valve 7, a receiver 3, and an 
accumulator 5, between receivers 3 was connected with the accumulator 5 using the by-path 
pipe 8, and the control valve 9 was formed in the by-path pipe 8. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The air conditioner characterized by making it come to open and close an epilogue and 
said bypass valve with the suitable time interval under refrigerating cycle operation with the by- 
path pipe which forms a receiver in a condenser outlet side and has a bypass valve for said 
receiver and said accumulator in the air conditioner containing the heat exchanger outside the 
interior of a room, a compressor, a four way valve, an expansion valve, and an accumulator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an air conditioner. 
[0002] 

[Description of the Prior Art] The typical configuration of the refrigerating cycle of the 
conventional air conditioner is shown in drawin g 4 . That is, a refrigerating cycle becomes with a 
compressor 1, a four way valve 4, an outdoor heat exchanger 2, an expansion valve 7, indoor 
heat exchanger 6, and an accumulator 5. An accumulator 5 supplies the refrigerant gas of a 
suitable dryness fraction to a compressor 1, it is for making breakage of the compressor 1 by 
liquid compression prevent, and a refrigerant [ surplus / in a refrigerating cycle ] is accumulated 
in an accumulator 5. 

[0003] Now, as the conventional refrigerant represented in R22, the thing of a single 
presentation has been used. In this case, the engine performance as refrigerating cycle sufficient 
with a configuration like drawing 4 was able to be obtained. However, it is determined that R22 
currently widely used as for example, an object for refrigerating cycles from the problem of 
ozone layer depletion will be abolished in 2020. R407C (R32/1 25/1 34a=23/25/52wt%) which is a 
mixed refrigerant as one of the alternative candidates of R22 attracts attention, and researches 
and developments are furthered that it should apply to an air-conditioning machine. However, 
since R407C is the mixed refrigerant of non-azeotropy, a circulation presentation in a 
refrigerating cycle changes with operational status, and it has the problem that performance falls 
by that cause. When R407C is used by the refrigerating cycle of drawin g 2 , more high-boiling 
point component R134a is stored by the accumulator, and it becomes the presentation by which 
more R32 which are a component by the side of a low-boiling point, and R125 are contained in 
the refrigerant which circulates through a refrigerating cycle conversely. Since high-boiling point 
component R134a is a refrigerant with highest COP while an operating pressure goes up by this, 
the coefficient of performance (COP) of a refrigerating cycle falls by reduction of R134a. Even if 
a surplus refrigerant exists, how to hold a surplus refrigerant to a receiver and control 
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presentation fluctuation as an approach of not producing presentation fluctuation, is also 
considered (the property of the packaged air-conditioner using trinominal besides Endo, and 
alternative refrigerant R407C, the Taira Japanese Association of Refrigeration academic lecture 
meeting lecture collected works in the 7 fiscal year). However, if change, and there is nothing for 
an accumulator to be more mostly covered with high-boiling point refrigerant R134a and the 
possibility of breakage of the compressor by liquid compression is considered even if such, an 
accumulator cannot be removed from a refrigerating cycle. 

[0004] Moreover, although switching a four way valve conventionally, making flow of the 
refrigerant in a cycle reverse, putting hot gas into an outdoor heat exchanger, and taking the 
frost attached to the outdoor heat exchanger with the heat is often performed in the time of 
defrosting under heating operation In this case, cold blast comes out from ** indoor heat 
exchanger, and unpleasant ** defrosting is completed. Even if it resumes heating operation, when 
four way valves, such as the time of the resumption of ** heating operation out of which a warm 
wind does not come immediately, are switched, a back flow arises temporarily, a refrigerant flow 
oscillating sound occurs in piping, and problems, such as being unpleasant, occur. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is a refrigerating cycle 
using a non-azeotropy mixing refrigerant like R407C, and is offering the air conditioner which can 
prevent fluctuation of a circulation presentation of a refrigerant efficiently. Moreover, it is in 
offering the air conditioner which reduced the displeasure accompanying defrosting operation. 
[0006] 

[Means for Solving the Problem] This invention prepares the bypass valve which uses a by-path 
pipe, and connects between an accumulator and receivers, and can control whenever [ closing 
motion ] to a by-path pipe, in order to attain the above-mentioned purpose. Furthermore, it was 
made to make a bypass valve open and close with a suitable time interval. 

[0007] Or after carrying out the separation extract of the gas and passing along an auxiliary heat 
exchanger from the middle of an outdoor heat exchanger, the bypass trajectory which results in 
an accumulator was established. 

[0008] As mentioned above, since the accumulator of the low-tension side is covered with more 
high-boiling point refrigerant components, the circulation presentation has been shifted to the 
direction with many low-boiling point components with the non-azeotropy mixing refrigerant. The 
receiver section has a small dryness fraction and presentation fluctuation seldom takes place. 
That is, the receiver will be covered with liquid with a rich low-boiling point component. If an 
accumulator is connected with a receiver using a by-path pipe and a bypass valve is opened at a 
suitable time interval, a refrigerant can move to a low-pressure accumulator from a high- 
pressure receiver, and the stagnation presentation in an accumulator can be brought close to an 
enclosure presentation. 

[0009] Furthermore, since it is lost that the flow of the refrigerant at the time of defrosting turns 
to an interior unit side by being at the defrosting time, shutting the expansion valve by the side 
of indoor heat exchanger, and opening a bypass valve, various displeasure can be removed. 
[0010] Or if gas is separated from the middle of an outdoor heat exchanger, the presentation 
with many low-boiling point components is acquired, and a circulation presentation can be 
conversely shifted in the direction with many high-boiling point components. Moreover, the whole 
presentation balance can be kept good by returning the presentation with many low-boiling point 
components which carried out the separation extract to the liquid part of an accumulator with a 
rich high-boiling point component. 
[0011] 

[Embodiment of the Invention] Drawin g 1 explains one example of this invention. The 
refrigerating cycle is constituted by a compressor 1, a four way valve 4 ; an outdoor heat 
exchanger 2, subexpansion valve 7', a receiver 3, the main expansion valve 7, indoor heat 
exchanger 6, and the accumulator 5. Drawin g 1 shows the condition of air conditioning operation, 
and the hot gas from a compressor 1 goes into an outdoor heat exchanger 2 first. Heating 
operation can switch a four way valve 4, and can be performed by leading hot gas to indoor heat 
exchanger 6. In this example, between a receiver 3 and accumulators 5 is combined with a by- 
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path pipe 8, and the bypass valve 9 is formed in the by-path pipe 8. 

[0012] During operation of the refrigerating cycle using a non-azeotropy mixing refrigerant 
(R407C), refrigerant liquid with a rich high-boiling point component piles up in an accumulator 5, 
and a circulation presentation and a presentation with a receiver will be in a condition with a rich 
low-boiling point component conversely. A bypass valve 9 is made to open and close at a 
suitable time interval by this invention. If a bypass valve 9 is opened, the hot refrigerant gas 
which was rich in the low-boiling point component of the receiver 3 upper part will be led to an 
accumulator 5 through a by-path pipe 8. Then, since it mixes with the refrigerant liquid of the 
low temperature which was rich in the high-boiling point component in an accumulator 5 and 
condensation of elevated-temperature gas with a rich low-boiling point component takes place, 
the presentation of the refrigerant liquid in an accumulator can be returned to the thing near an 
enclosure presentation. Thereby, while decreasing the pressure in a cycle, it comes to raise 
COP. 

[0013] In addition, in this example, in order to extract a refrigerant gas from a receiver 3 
fundamentally, there is a merit of not affecting the vaporization ability of the indoor heat 
exchanger 6 of the downstream at all. 

[0014] He switches a four way valve 4 and is trying to lead the hot gas from a compressor 1 to 
indoor heat exchanger 6 during heating operation. If it is operating for a while, the temperature of 
an outdoor heat exchanger 2 will fall and frost will come to adhere to the front face. Since heat 
exchange performance degradation will become remarkable if frost adheres in large quantities, 
defrosting operation is started. In this example, at the time of defrosting, the main expansion 
valve 7 by the side of an interior unit is shut, and a bypass valve 9 is opened. When it does in 
this way, while a refrigerant stops going to an indoor heat exchanger 6 side and the refrigerant 
flow sound in the sitting-room at the time of defrosting stops occurring, it stops also sensing a 
feeling of cold blast. Moreover, at this time, since the condition at the time of heating remains in 
indoor heat exchanger 6 and piping before and behind that, there is an advantage that the 
interior of a room gets warm immediately after resumption of heating operation. Moreover, since 
there are few parts which are before and after a switch of a four way valve 4, and the flow 
direction of a refrigerant reverses, there is a merit of being hard to generate the piping vibration 
in the time of a switch of a four way valve 4. 

[0015] The by-path pipe 8 is connected to a receiver's 3 lower part in the example of drawing 2 . 
If a bypass valve 9 is opened at a suitable time interval, the refrigerant liquid in the receiver 3 
with many low-boiling point components can be mixed with the refrigerant liquid in the 
accumulator 5 with many high-boiling point components, and the liquid presentation in an 
accumulator 5 can be brought close to the presentation at the time of enclosure. 
[0016] In addition, in this example, since the oil which accumulated in a receiver's 3 pars basilaris 
ossis occipitalis can also be returned to an accumulator 5 at coincidence, there is a merit which 
promotes the oil return which is a cycle and raises the dependability of a compressor. 
[0017] Drawing 3 shows another example of this invention. Drawin g 3 shows the condition of air 
conditioning operation, and the refrigerating cycle is constituted by a compressor 1 , a four way 
valve 4, an outdoor heat exchanger 2, an expansion valve 7, indoor heat exchanger 6, and the 
accumulator 5. In this example, the gas part branch 10 is formed in the part of the expansion 
valve 7 approach of an outdoor heat exchanger 2 so that the separation extract of the 
refrigerant gas may be carried out, and the auxiliary heat exchanger 1 1 is connected to the gas 
part branch 10. Between the auxiliary heat exchanger 11 and the accumulator 5, it connects with 
the by-path pipe 8 which has a bypass valve 9. 

[0018] With such a configuration, if a bypass valve 9 is opened at a suitable time interval, the 
refrigerant gas which was very rich in the gas presentation in the second half of condensation, 
i.e., a iow-boiiing point component, will be extracted by the gas part branch 10 of an outdoor 
heat exchanger 2. This refrigerant gas flows into an accumulator 5 through the back by-path 
pipe 8 liquefied by the auxiliary heat exchanger 11. Here, in order are rich in a high-boiling point 
component and to mix with the stagnation refrigerant in an accumulator 5, the stagnation 
presentation of the refrigerant in an accumulator 5 can be brought close to a presentation at the 
time of enclosure. Moreover, by the outdoor heat exchanger 2, since a low-boiling point 
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component is extracted, the circulation presentation of the refrigerant which flows to indoor heat 
exchanger 6 also becomes a thing near the presentation at the time of enclosure. 
[0019] At the time of heating operation, the refrigerant of low-temperature low voltage flows to 
an outdoor heat exchanger 2. In the gas part branch 10, the refrigerant gas which was rich in the 
low-boiling point component is extracted. That is, it comes out from the outlet of an outdoor 
heat exchanger 2, flows into an accumulator 5, and becomes the component which was rich in a 
high-boiling point component like high R134a of COP in the main refrigerant path which faces to 
a compressor 1. On the other hand, the refrigerant gas with the rich low-boiling point component 
extracted from the gas part branch 10 flows into the liquid side of an accumulator 5 through a 
by-path pipe 8, and it mixes with refrigerant liquid with the rich high-boiling point component 
which is piling up there, and the stagnation presentation of an accumulator 5 shifts a part in the 
direction near an enclosure presentation in order to condense. 
[0020] 

[Effect of the Invention] According to this invention, the air conditioner which can prevent 
fluctuation of a circulation presentation of a refrigerant efficiently by the refrigerating cycle using 
a non-azeotropy mixing refrigerant like R407C can be offered. Moreover, the air conditioner 
which reduced the various displeasure accompanying defrosting operation can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw in g 1] The circuit diagram of the refrigerant in which one example of the air conditioner by 
this invention is shown. 

[Drawing 2] The circuit diagram of the refrigerant in which another example of the air conditioner 
by this invention is shown. 

[ Drawin g 3] The circuit diagram of the refrigerant in which other examples of the air conditioner 
by this invention are shown. 

[Drayyjng 4] The circuit diagram of the refrigerant of the conventional air conditioner. 
[Description of Notations] 

1 [ — A four way valve, 5 / — An accumulator, 6 / — Indoor heat exchanger, 7 / — An 
expansion valve, 8 / — A by-path pipe, 9 / — A bypass valve, 10 / — A gas part branch, 11/- 
- Auxiliary heat exchanger. ] — A compressor, 2 — An outdoor heat exchanger, 3 — A receiver, 
4 
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